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(54) An apparatus for producing a pharmaceutical product 



(57) The present invention is directed towards a 
method and apparatus for producing a pharmaceutical 
product in a micronisedform. The pharmaceutical prod- 
uct is delivered at a predetermined flow rate from a 
gravimetric feeding device (1) into a delivery line (2). A 
compressor (4) generates an air stream which is deliv- 



ered along an airline (5) into which the pharmaceutical 
product delivery line (2) is discharged for delivering the 
product to a microniser (1 0) which micronises the prod- 
uct to a desired size range. The micronised product is 
delivered through a cyclone filter apparatus from which 
the micronised product is collected through an outlet 
valve (16) to a storage drum (17). 
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Description 
Introduction 

[0001] The Invention relates to a method and appara- 
tus for producing a pharmaceutical product and in par- 
ticular to a method and apparatus for producing a phar- 
maceutical product in a micronised form. 
[0002] It is often necessary to produce a pharmaceu- 
tical product in a micronised form for a number of rea- 
sons, for example to enable the product to be formulated 
in a pharmaceutical composition for administering to hu- 
mans. 

[0003] One such pharmaceutical product is 
nimesulide as described in US Patent Specification 
3,480,597. Nimesulide is a non-steroidal anti-inflamma- 
tory medicament that is useful In a range of treatments 
such as in treating chronic rheumatoid arthritis or oste- 
oarthritis. 

[0004] In order to improve the solubility of nimesulide 
in the stomach, smaller particle size ranges of the active 
ingredient are required than has heretofore been possi- 
ble using conventional processing techniques. 
[0005] There is therefore a need for a method and ap- 
paratus for producing a pharmaceutical product, espe- 
cially nimesulide. in a micronised form. 

Statements of Invention 

[0006] According to the invention, there is provided a 
method for producing a pharmaceutical product in a mi- 
cronised form comprising the steps of:- 

delivering a particulate pharmaceutical product in a 
flowable form into a feeding device; 

feeding a predetermined flow rate of the pharma- 
ceutical product from the feeding device into a con- 
trolled air stream; 

delivering the air stream containing the product to 
a micron iser; 

micronising the product to a desired size in the mi- 
cron iser; and 

collecting the micronised product of the desired 
size. 

[0007] In a particularly preferred embodiment of the 
invention, the process includes feeding the product from 
the feeding device into the controlled air stream by a 
venturi device. 

[0008] In an especially preferred embodiment of the 
invention, the process includes controlling the pressure 
of the air stream such that it lies within a preset desirable 
pressure range. 

[0009] In a particularly preferred embodiment of the 



invention, the process includes controlling the temper- 
ature of the air stream such that it lies within a preset 
desirable temperature range 

[0010] In one embodiment of the invention, the meth- 
s od includes the steps of:- 

loading the product into an intermediate bulk con- 
tainer having an outlet which is normally obdurated 
by a closure device to maintain the product in the 
10 container: and 

opening the closure device to discharge the product 
on demand to the feeding device. 

IS [0011] In this case, preferably the method includes the 
step of vibrating the product as required tor assisting 
delivery of product on demand to the feeding device. 
[0012] in a particularly preferred arrangement, the 
feeding device is a gravimetric feeding device and the 

20 method includes the slep of weighing the product and 
delivering a controlled predetermined feed rate of the 
product into the air stream, on demand. 
[0013] In one arrangement, the micronised product is 
collected by passing the micronised product entrained 

25 in an air stream through a filter apparatus which sepa- 
rates the micronised product into an air stream and a 
main product stream containing the micronised product 
with the desired particle size range. In this case, prefer- 
ably the method includes the step of filtering the air 

30 stream by passing the air stream through a hepafilter to 
substantially remove fines prior to discharge. In a par- 
ticularly preferred arrangement, in this case the method 
includes the step of disabling the flow of air if the path 
through the hepafilter is blocked. 

35 [0014] Conveniently the method of the invention in- 
cludes the step of injecting a gas stream into the micro- 
nised product as it is being discharged from the filler 
apparatus. This advantageously fluidises the powder to 
facilitate subsequent handling of the product. The gas 

40 stream may be air or nitrogen. 

[0015] In another aspect, the invention provides an 
apparatus for producing a pharmaceutical product in a 
micronised form comprising:- 

45 a feeding device for a particulate pharmaceutical 
product: 

the feeding device having a product inlet and a 
product outlet; 

so 

the feeding device operable to discharge particulate 
pharmaceutical product through the outlet at a pre- 
determined flow rate; 

ss a microniser for micronising the product to a desired 
particle size: 

the microniser having an inlet and an outlet: 
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a pharmaceutical product delivery line communicat- 
ing between the feeder outlet and the microniser in- 
let: 

means for generating an air stream and delivering 
said air stream through the pharmaceutical product 
delivery line between the feeder outlet and the mi- 
croniser inlet: 

means for controlling the air stream: and 

means for collecting the micronised product. 

[001 6] Most preferably, a venturi device is mounted in 
the pharmaceutical product delivery line at the feeder 
outlet for delivery of particulate pharmaceutical product 
from the feeder device into the pharmaceutical delivery 

line. 

[0017] In a particularly preferred embodiment of the 
invention, the control means includes means for control- 
ling the pressure of the air stream. 
[0018] in an especially preferred embodiment of the 
invention, the control means includes means fore con- 
trolling the temperature of the air stream. 
[0019] In one embodiment of the invention, the appa- 
ratus includes an intermediate bulk container having an 
outlet which is normally obdurated by a closure device 
tomaintain the product in the container, means for open- 
ing the closure device to deliver the product to the feed- 
ing device on demand. In this case preferably the appa- 
ratus includes vibrating means for vibrating the product 
as required to provide delivery of the product from the 
intermediate bulk container to the feeding device. 
[0020] In one arrangement, the feeding device is a 
gravimetric feeding device to weigh the product and de- 
liver a predetermined controlled feedrate of the product 
into the air stream, on demand. 
[0021] In a particularly preferred embodiment of the 
invention, the collecting means comprises a filter appa- 
ratus for separating the micronised product entrained in 
an air stream into an air stream and a main product 
stream containing the micronised product of a desired 
particle size. 

[0022] Most preferably, the apparatus includes a 
hepafilter for filtering the air stream to remove fines. 
[0023] Conveniently, the apparatus includes means 
at an outlet of the filter apparatus for injecting an air 
stream into the micronised product as it passes through 
the outlet. 

[0024] The invention also provides a pharmaceutical 
product, particularly nimesulide, in a micronised form 
whenever produced by a method and/or using an appa- 
ratus of the invention. 

Brief Description of the Drawings 

[0025] Fig. 1 is a diagram illustrating the method and 
apparatus of the invention. 



Detailed Description 

[0026] Referring to the drawing, there is illustrated an 
apparatus for producing a pharmaceutical product, in 
5 this case, nimesulide. in a micronised form. The appa- 
ratus comprises a feeding device indicated generally by 
the reference numeral 1 for delivering a predetermined 
flowrate of the pharmaceutical product into a delivery 
line 2. A compressor 4 generates an air stream which is 
10 delivered along an air line 5 into which the pharmaceu- 
tical product delivery line 2 is discharged for delivering 
the product to a microniser 10 which micronises the 
product to a desired size range. The micronised product 
from the microniser 10 is collected by a collecting 
IS means, in this case in the form of a cyclone 1 5 filter ap- 
paratus, from which the micronised product is collected 
through an outlet valve 16 to a storage drum 17. The 
cyclone 15 separates the micronised product into a 
product stream containing the pharmaceutical product 
in the desired particle size range and an air stream 
which is delivered along a line 20 to a hepafilter 21 for 
filtering any fines from the air stream prior to discharge 
of the air through a discharge air outlet 22. 
[0027] In this case, the feeding device 1 is a gravimet- 
ric feeding device for delivering a predetermined flow 
rate of the pharmaceutical product. One such feeding 
device is available under the trade name K-TRON. The 
pharmaceutical product is delivered to the feeding de- 
vice 1 from an intermediate bulk container 25 having an 
outlet 26 which is normally obdurated by a closure de- 
vice 27 to maintain the product In the container 25. The 
closure device 27 is opened to deliver the product to the 
feeding device 1 on demand. One such intermediate 
bulk container system is available under the trade name 
MATCON. Typically, the pharmaceutical product is load- 
ed into the intermediate bulk container 25 from a drum 
30 which IS delivered to the top of the container 25 by a 
hoist 31 . 

[0028] Control means for controlling the air stream 
from the compressor 4 in this case includes an air con- 
trol valve 35 which is used to regulate the pressure of 
the air stream. Manual valves 36, 37 downstream of the 
control valve 35 may also be used to further regulate the 
flow ot air to a venturi 40 and microniser 10. 
[0029] Delivery means for delivering the air stream 
containing the product from the feeding device 1 to the 
microniser 10 in this case comprises a venturi device 40 
which is fed with the product from the feeding device 1 
along the delivery line 2 and with air along the air line 5. 
The venturi device 40 functions to entrain the pharma- 
ceutical product In the air stream for delivery along a 
pharmaceutical product delivery line 41 to the micronis- 
er 10. Air for the microniser 10 is delivered downstream 
of the control valve 35 along a microniser air supply line 
43. Micronised product from the microniser 10 is en- 
trained in the air which is delivered along a cyclone feed 
line 44 to the cyclone 1 5. Input air to the cyclone 1 5 is 
delivered along a cyclone air line 45. 
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[0030] In operation, coarse particulate pharnnaceuti- 
cal product in a flowable form is delivered from a drum 
30 inlo the intermediate bulk container 25. The flow of 
product from the container 25 is controlled by opening 
and closing the closure device 27. If required, the con- s 
tainer 25 and/or outlet 26 is vibrated to release the prod- 
uct from the container 25 to ensure flow of the product 
on demand. 

[0031] The product Is delivered into the feeding de- 
vice 1 which delivers a predetermined flow rate of the 
product to the venturi 40. The controlled air supply to 
the venturi 40 delivers the pharmaceutical product in a 
controlled predictable and optimised manner to the mi- 
croniser 10. The air supply along the line 43 to the mi- 
croniser 1 0 is also controlled and predictable so that the 
micronising process is also optimised. Thus, the stream 
of micronised pharmaceutical product entrained in the 
air exiling the microniser along the exit line 44 has an 
optimised particle size range. The amount of fines in the 
air stream 20 from the cyclone 1 5 is minimised while the 
yield of micronised product from the cyclone 15 collect- 
ed in the container 17 is optimised. Any fines in the air 
stream 20 are removed by the hepafllter 21 prior to dis- 
charge of the air through the outlet discharge line 22. 
[0032] Preferably, as the micronised product is dis- 
charged through an outlet 47 at a bottom of the cyclone 
15, an air stream 48 is injected into the outlet 47 to flu- 
Idise the micronised pharmaceutical product powder to 
facilitate subsequent handling of the product. Nitrogen 
may be injected instead of air. 30 
[0033] Typically, the pharmaceutical product has a 
coarse particle size of 70 pim at the intermediate bulk 
container 25 prior to processing. Downstream of the mi- 
croniser 10, the product has a particle size less than 12 
pm. 55 
[0034] It may in some cases be desirable to cool the 
coarse particulate product prior to delivery into the mi- 
croniser This cooling would promote better break-down 
of the product particles in the microniser as the cooled 
particles would be more brittle. This cooling may con- 40 
veniently be achieved by cooling the controlled air 
stream upstream of the venturi device. 
[0035] The invention provides.an optimised method 
and apparatus tor producing a pharnnaceutical product, 
especially nimesulide, in a micronised form. Because of -^^ 
the optimisation of the process, the final product has a 
particular specification with an optimised size range 
which allows the product to be readily formulated into 
pharmaceutical compositions which optimise the ab- 
sorption of the active ingredient on administration. so 
[0036] The invention is not limited to the embodiments 
hereinbefore described which may be varied in both 
construction and detail. 

£5 

Claims 

1. A method for producing a pharmaceutical product 



in a micronised form comprising the steps of:- 

delivering a particulate pharmaceutical product 
in a flowable form into a feeding device: 

feeding a predetermined flow rale of the phar- 
maceutical product from the feeding device into 
a controlled air stream; 



loading the product into an intermediate bulk 
container having an outlet which is normally ob- 
durated by a closure device to maintain the 
product in the container: and 

opening the closure device to discharge the 
product on demand to the feeding device. 

5. A method as claimed in claim 4, including the step 
of vibrating the product as required for assisting de- 
livery of product on demand to the feeding device. 

6. A method as claimed in any preceding claim, where- 
in the feeding device is a gravimetric feeding device 
and the method includes the step of weighing the 
product and delivering a controlled predetermined 
leedrate of the product into the air stream, on de- 
mand. 

7. A method as claimed in any preceding claim, where- 
in the micronised product is collected by passing the 
micronised product entrained in an air stream 
through a filter apparatus which separates the mi- 
cronised product into an air stream and a main prod- 
uct stream containing the micronised product with 
the desired particle size range. 

8. A method as claimed in claim 7 which includes the 
step of injecting an gas stream into the micronised 
product as it is being discharged from the filter ap- 



. 10 delivering the air stream containing the product 

to a microniser: 

micronising the product to a desired size: and 

IS collecting the micronised product of the desired 

size. 

2. A method as claimed in claim 1, which includes 
feeding the product from the feeding device into the 

20 controlled air stream by a venturi device. 

3. A method as claimed in claim 1 or 2, which includes 
controlling the pressure of the air stream such that 
it lies within a preset desirable pressure range. 

25 

4. A method as claimed in any preceding claim, includ- 
ing the steps of:- 
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paratus. 

9. Apparatus for producing a pharmaceutical product 
in a micronlsed form comprising:- 

a feeding device for a particulate pharmaceuti- 
cal product; 

the feeding device having a product iniet and a 
product outlet: 

the feeding device operable to discharge par- 
ticulate pharmaceutical product through the 
outlet at a predetermined flow rate; 

a microniser tor micron Ising the product to a de- 
sired particle size; 

the microniser having an inlet and an outlet; 

a pharmaceutical product delivery line commu- 
nicating between the feeder outlet and the mi- 
croniser inlet; 

means for generating an air stream and deliv- 
ering said air stream through the pharmaceuti- 
cal product delivery line between the feeder 
outlet and the microniser Inlet; 

means for controlling the air stream; and 

means for collecting the micronised product. 

10. Apparatus as claimed in claim 9. wherein a venturi 
device is mounted in the pharmaceutical product 
delivery line at the feeder outlet for delivery of par- 
ticulate pharmaceutical product from the feeder de- 
vice into the pharmaceutical delivery line. 

11. Apparatus as claimed in claim 9 or 10, wherein the 
control means includes means for controlling the 
pressure of the air stream. 

12. Apparatus as claimed in any of claims 9 to 11, in- 
cluding an intermediate bulk container having an 
outlet which is normally obdurated by a closure de- 
vice to maintain the product in the container, means 
for opening the closure device being opened to de- 
liver the product to the feeding device, on demand. 

13. Apparatus as claimed in claim 12, including vibrat- 
ing means for vibrating the product as required to 
provide delivery of the product from the intermedi- 
ate bulk container to the feeding device. 

14. Apparatus as claimed in any of claims 9 to 13, 
wherein the feeding device is a gravimetric feeding 
device to weigh the product and deliver a predeter- 



mined controlled feedrate of the product into the air 
stream, on demand. 

15. Apparatus as claimed in any of claims 9 to 14. 
s wherein the collecting means comprises a filter ap- 
paratus for separating micronised product en- 
trained in an air stream into an air stream and a main 
product stream containing the micronised product 
of a desired particle size. 

10 

16. Apparatus as claimed in claim 15 having means at 
an outlet of the filter apparatus for injecting a gas 
stream into the micronised product as it passes 
through the outlet. 
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